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1. Title of the Invention 

Two-stage illumination-switching device for LED auxiliary brake lamp 

2. Scope of Claim for Utility Model Registration 

[1] A two-stage illumination-switching device for the LED auxiliary brake lamp, 

which adjusts the illumination of the LED auxiliary brake lamp installed at the rear 
of the vehicle by connecting the small lamp circuit for small lamps to the brake- 
lamp circuit for the said LED auxiliary brake lamp. 

[2] The two-stage illumination-switching device for the LED auxiliary brake lamp 
specified in paragraph 1 above, under "Scope of Claim for Utility Model 
Registration," which adopts a system whereby the illumination of the said small 
lamp circuit is controlled by means of a variable resistor. 

3. Detailed Explanation of the Invention 
"Industrial Field of Application" 

This invention pertains to a device that switches, in two stages, the illumination of the 
LED auxiliary brake lamp installed at the rear of the vehicle. 
"Prior Art and Problems to Be Solved" 
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In recent years considerable numbers of automobiles (vehicles) driven on city streets have 
been equipped with auxiliary brake lamps that use LEDs. The installation of such an LED 
auxiliary lamp seems to be very effective in enhancing safety while driving, because it 
helps prevent rear-end collisions, side collisions to the rear, etc. 

On the other hand, the brake lamps normally installed on vehicles use light bulbs. These 
light bulbs have a structure called the "W bulb," in which each bulb houses two filaments. 

When the vehicle is driven during the nighttime, the small lamps always remain lit to allow 
identification of the vehicle's position. When the brake is operated, etc., the brake lamps 
are lit to indicate that the brake pedal is being depressed. 

These small lamps and brake lamps are structurally integrated, and the illumination 
(brightness) of the latter is naturally greater than that of the former. 
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In contrast to the above viewpoint, the aforementioned LED auxiliary brake lamp has a 
simple structure that allows the lamp to turn on only when the brake pedal is depressed. 
Therefore, it is considered that safety during nighttime driving can be enhanced by allowing 
the illumination of this LED auxiliary brake lamp to change over two stages. 

"Means of Solving the Problems" 

In view of the above, this invention proposes a structure that adds two levels of 
illumination to the LED auxiliary brake lamp in order to achieve, for example, a brightness 
level of approximately 40 to 60 percent when the small lamps are lit, and a 1 00-percent 
brightness level when the brake pedal is depressed. 

Additionally, this invention is intended for use with all aftermarket LED auxiliary brake 
lamps and genuine lamps installed by the vehicle manufacturers, without limiting its 
application to a given circuit type. 

To achieve that objective, this invention provides a two-stage illumination-switching device 
for the LED auxiliary brake lamp, which adjusts the illumination of the LED auxiliary 
brake lamp installed at the rear of the vehicle by connecting the small lamp circuit for small 
lamps to the brake lamp circuit for the said LED auxiliary brake lamp. 
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Furthermore, as implied above, the aftermarket LED auxiliary brake lamps and genuine 
lamps installed by the vehicle manufacturers use different numbers of LEDs in various 
types of LED circuit combinations, depending on the model of vehicle. Therefore, any 
attempt to support all these circuits using a simple device could lead to problems, such as 
fluctuating brightness of the auxiliary brake lamp when the small lamps are lit (the lamp 
may become excessively dark or bright). To solve these problems, the invention adopts a 
system whereby the illumination of the said small lamp circuit is controlled by means of a 
variable resistor, so that the user can adjust the brightness to an appropriate level when 
installing the device. 

"Operation" 

Next, the operation of this invention is explained. When the small lamps are lit during 
nighttime driving, current flows to the IC and the self-propelled multi-vibrator unit 
(hereinafter referred to as the "self-propelled multi") is activated. 
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This activates the transistor provided in the small lamp circuit, and current is supplied to the 
LED auxiliary brake lamp via the transistor. The LED auxiliary brake lamp is then lit at a 
brightness level of approximately 40 to 60 percent. 

The degree of illumination can be changed easily by controlling the duty ratio of the self- 
propelled multi. 

In other words, the user can adjust the brightness of the lamp to his/her liking. Also, the 
device can support various aftermarket LED auxiliary brake lamps and genuine lamps 
installed by the vehicle manufacturers, which use different numbers of LEDs in various 
types of LED circuit combinations, depending on the model of vehicle. 

Furthermore, when the brake pedal is depressed while the small lamps are lit, the current- 
supply path to the small lamp circuit is ignored and current is supplied preferentially to the 
brake-lamp circuit. 

As a result, current is supplied to the LED auxiliary brake lamp via the diode provided in 
this brake-lamp circuit, and the LED auxiliary brake lamp is lit at a brightness level of 
approximately 100 percent. 

"Example" 

APC 00329 
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An example of this invention is explained by referring to the drawings. An LED auxiliary 
brake lamp (1) is installed at the rear of the vehicle (not shown), such as to a spoiler (2) or 
auxiliary safety lamp casing (3), and has many light-emitting diode elements (4). 

In the diagram, the brake-lamp circuit is indicated by (5). This brake lamp circuit (5) has a 
diode (Dl) and connects to a small lamp circuit (7) having a self-propelled multi circuit (6). 

In this example, the said small lamp circuit (7) also has a transistor (Trl) and a diode (D2). 

The duty-ratio control explained earlier is only an example. Surely this circuit configuration 
can also be used for voltage control, etc. 



"Effects of the Invention" 

As explained above, this invention is a two-stage illumination-switching device for an LED 
auxiliary brake lamp, which adjusts the illumination of the LED auxiliary brake lamp 
installed at the rear of the vehicle by connecting the small lamp circuit for small lamps to 
the brake-lamp circuit for the said LED auxiliary brake lamp. 
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This device therefore provides the LED auxiliary brake lamp with two levels of 
illumination. For example, the lamp can illuminate at a brightness level of approximately 
40 to 60 percent when the small lamps are lit, and at a 100-percent brightness level when 
the brake pedal is depressed, thus enhancing safety during nighttime driving. 

Additionally, the invention has the practical effect of allowing use with all aftermarket LED 
auxiliary brake lamps and genuine lamps installed by the vehicle manufacturers, without 
limiting its application to any one circuit type. 

The said small lamp circuit also employs a system for controlling illumination via a duty- 
ratio control part, such configuration allowing the user to adjust the brightness to an 
appropriate level when installing the device. 

This solves problems such as fluctuating brightness of the auxiliary brake lamp when the 
small lights are lit, etc., which are normally caused by the different numbers of LEDs and 
various types of LED combinational circuits adopted for use in aftermarket LED auxiliary 
brake lamps and genuine lamps installed by the vehicle manufacturers, depending on the 
model of vehicle. 
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"This invention may offer additional benefits. For example, it's simple 

structure is less prone to failure, allows for easy installation, and is relatively low in cost." 



4. Brief Description of the Drawings 

The drawings illustrate an example of this invention. Drawing 1 shows a front view of the 
device installed on a spoiler, while Drawing 2 gives an oblique view of the device installed 
in an auxiliary safety lamp. Drawing 3 provides a circuit diagram illustrating an example of 
the circuit proposed by this invention, and Drawing 4 provides a circuit diagram illustrating 
an example of the conventional circuit. 

1 : LED auxiliary brake lamp 

2: Spoiler 

3: Auxiliary safety lamp 

4: Light-emitting diode 

5: Brake-lamp circuit 

6: Self-propelled multi circuit 

7: Small lamp circuit 
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Drawing 1 



Spoiler (2) 




LED auxiliary brake lamp (1) 



Drawing 2 
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